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LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 

can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications .] 

Impending Developments in Chemical Enterprises. 

Attention has already been directed in the columns 
of Nature to the snoradic manner in which capital 
is being diverted into certain branches of industrial 
chemistry. The shortage of dyes, drugs, and other 
fine chemicals has rendered this form of manufactur¬ 
ing enterprise very lucrative even to comparatively 
small capitalists. The commercial success attending 
these undertakings is a proof in itself that these manu¬ 
facturers are supplying the essential needs of the com¬ 
munity, and to this extent their efforts are entirely 
praiseworthy. It must, however, be conceded that the 
multiplication of small businesses engaged in produc¬ 
ing the same article will sooner or later lead to 
competition of a particularly wasteful and disastrous 
kind, and this clash of internecine interests will become 
most pronounced at the cessation of hostilities, pre¬ 
cisely when all productive energies should be national¬ 
ised against external competitors. This danger is not 
absent even in the larger chemical enterprises, and 
it is evident that there are great difficulties ahead in 
the most fundamental of all chemical manufactures, 
namely, the production of sulphuric acid. At present 
the explosives factories cannot have too much of this 
essential chemical reagent, and large plants for pro¬ 
ducing it have been erected all over the country. 
Sulphuric acid producers have been circularised recently 
by the managing director of a firm of acid-makers, 
who insists on the urgent need for co-operation among 
this group of industrialists in order to prevent the 
absolute chaos which must arise in the sulphuric acid 
trade at the conclusion of peace if manufacturers are 
not more closely associated. Certain of the remedies 
proposed are somewhat drastic. It is proposed that 
Parliament should consent to legislation “ whereby the 
entirely wasteful introduction of capital by superfluous 
and speculative parties without experience in the trade 
would be prohibited until the merits of the proposition 
had been examined by a committee of expert manu¬ 
facturers in conjunction with expert Government re¬ 
presentatives.” So far as this inhibition is directed 
against new capital unaccompanied by new ideas 
something may be said in favour of legal restrictions. 
But, on the other hand, the history of human invention 
has always manifested the self-sacrificing obstinacy of 
the inventor, a characteristic which has mainly bene,- 
fited, not the individual himself, but the community. 
One can foresee the short shrift which an inventor, in¬ 
experienced in the trade, but with a revolutionary pro¬ 
cess, would receive at the hands of a committee con¬ 
sisting of manufacturers interested in maintaining 
the status quo, and Government officials looking for¬ 
ward to an honoured age of pensionable retirement 
received as the guerdon of a policy of masterly in¬ 
activity. Such agencies might possibly prevent some 
waste of capital; they would, however, be much more 
likely to expatriate inventive genius. 

Krypton. 


Science in Public Schools. 

Perhaps you will kindly allow me once more to 
correct your correspondent'. Clifton College was not 
in advance of Rugby, either in the date, or in the 
extent, of the teaching of science, but closely followed 
Rugby in both. Your correspondent gave 1867 as the 
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date for the general introduction of science for the 
whole school at Clifton. I have before me the lists 
of the Rugby classes in 1866. Out of 48 Sixth 
Form boys 24 learned science; of 133 Fifth Form, 
60; of 155 Upper Middles, 155; of 135 Lower Middles, 
135 > °f 3° Lower School, none. Clifton College never 
exceeded this proportion. 

It is the fact that under Dr. Temple Rugby took 
the lead. James M. Wilson. 

Formerly science master at Rugby, and headmaster 
of Clifton College. 


The Nature of Growths in Colloidal Silica Solutions. 

Dr. Bastian has described certain experiments in 
this journal 1 in which he claimed to have synthesised 
from sterile colloidal solutions living bodies which 
were capable of reproducing themselves. Considerable 
weight is lent to Dr. Bastian’s demand for indepen¬ 
dent investigation by the undeniable fact, that since the 
earth cooled, life has already once been synthesised 
from its inorganic constituents. In spite, therefore, of 
the inherent improbability of Dr. Bastian’s results, I 
decided to repeat his experiments. Since the best cri¬ 
terion of life is the ability of organisms to reproduce 
themselves in sterile media, this test was employed 
throughout; and it is hoped that the resulting experi¬ 
ments, taken in conjunction with recent work in the 
same field, 2 may help to decide whether these 
“organisms” are in reality alive or merely colloidal 
simulacra. 

Because of the great importance attached to the 
particular sample of sodium silicate employed, I pro 
cured two of the samples used by Dr. Bastian himself, 
as well as a third preparation—a 001 per cent, col¬ 
loidal solution—specially made for me by Griibler. 
More than a hundred of the same tubes as used by 
Dr. Bastian were filled with his two solutions, and 
were sterilised at various temperatures from ioo° C. 
to 130° C., and for various periods of time. 

After they had been kept in the incubator for 
about two months they were exposed to a northern 
light for from two to three years. In order to ex¬ 
amine the tubes the necks were cut with a white-hot 
glass point, and elaborate precautions taken to ensure 
sterility while transferring some of . the centrifugalised 
deposit to the subcultivating media. At the same time 
films were made from each deposit and examined 
microscopically. The precautions mentioned consisted 
in carrying out all operations under cloths steeped in 
disinfectant and in an atmosphere that had been 
sprayed with a steam atomiser containing 4 per cent, 
lysol. 

Three fluids were employed for the subcultures : 
(a) ordinary nutrient broth, ( b ) Dr. Bastian’s am¬ 
monium tartrate and sodium phosphate solution, and 
(c ) “tryptic broth,” a special medium recently de¬ 
scribed by S. W. Cole and the writer. This medium 
contains a considerable amount of tyrosine, as well as 
other amino-acids, and was adopted after Dr. Bastian 
had stated that the presence of tyrosine very greatly 
increased the growth of his “organisms.” 

The subcultures were incubated for two periods of 
ten days, first at room temperature, and then in the 
incubator, but only one tube out of the hundred 
showed a visible growth, even under the microscope. 
I have no doubt that this growth was due to an acci¬ 
dental infection during the process of subcultivation, 
because the tube was one of a few that were opened 
soon after they had first been sealed, and without the 
elaborate precautions afterwards used. I am, more- 

1 Nature, January 22, 1914,.p. .579. 

2 Benjamin Moore and J. A. Webster, Proc. Roy. Soc., B. 693, p. 163, 
October, 1913 ; and Benjamin Moore, -Proc. Roy. Soc., B. 609, p. 27, July, 
T 9/ 5* 

3 Lancet, July r, 1916, p. 9. 
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over, acquainted with the morphology and some of the 
cultural characteristics of this organism, which is a 
frequent source of contamination in my laboratory. 
Further, a number of similar bacilli were found in 
the smears from the other deposits, but in every case 
they were dead and quite incapable of growth. In 
many of these smears circular bpdies were also visible, 
often very suggestive of torulae. They varied so much 
in shape and size, however, that though some speci¬ 
mens were indistinguishable from living organisms, 
others were clearly irregular plates of silica which 
were capable of absorbing the usual stains. 

As a result of these experiments I am forced to 
conclude that the remarkably lifelike bodies described 
and photographed by Dr. Bastian are due to the de¬ 
position of silica round minute nuclei or on the detritus 
of dead organisms, in the manner described by Moore 
and by Paine. 1 

I am quite at a loss to discover an explanation of 
the results of A, and A. Mary, 5 whose original paper 
I have been unable to read, unless they are due to 
lack of sufficiently stringent precautions, as in the 
case of the contamination mentioned above; for when 
the greatest care is exercised, tubes prepared in this 
manner will still be absolutely sterile even after an 
interval of three years. H. Onslow. 

Biochemical Laboratory, Cambridge. 

Stability in Flight. 

Although I am quite incompetent to hold any 
opinion on problems in human aeronautics, I venture 
to submit that the inference drawn by Prof. D’Arcy 
Thompson from the flight of certain birds (p. 409) 
does not agree with accurate observation, and may 
prove misleading. 

Prof. Thompson’s proposition is that long tails 
are disadvantageous to safety and stability in windy 
weather, and that birds of skilful or agile flight are 
equipped, “ on the whole, with small tails and compara¬ 
tively small and narrow wings.” No such generalisa¬ 
tion can stand in the face of facts. One has but to 
watch the evolutions of flocks of two of the commonest 
British birds—the rook with a long and broad tail, 
the lapwing with a shorter one, and both with remark¬ 
ably broad, rounded wings—to admire their perfect 
mastery of flight in stormy weather. 

Prof. Thompson describes the pigeon (species or 
variety not defined) as “a splendid flyer for mere dis¬ 
tance,” but indifferent in manoeuvring because of its 
“large, rounded wings.” No species of pigeon known 
to me has rounded wings; all have them long and 
pointed, and as for “ sudden and acute changes of 
course,” the pigeons in St. Paul’s Churchyard have 
inherited a remarkable faculty in that respect from 
their “ blue rock ” ancestors, which had to thread their 
way at top speed through narrow sea-caves. Moreover, 
one variety—the tumblers—are perpetually “ looping 
the loop,” notwithstanding their long tails. 

Coming to birds of prey, Prof. Thompson classes 
the kestrel with the buzzard as a broad-winged hawk, 
and remarks that falconers despised both. But the 
kestrel is a true falcon as testified by the dark iris, tne 
notched maxilla, and the long and pointed wing (the 
second and third primaries being the longest). It is 
true that falconers had little use for the kestrel, inot 
because of its inferior wingmanship, for it has few 
rivals in power and dexterity of flight, but because It 
preys chiefly on mice, beetles, and other diminutive 
ground game. But the goshawk and the sparrow- 
hawk are Accioitrinae, with broad, rounded wings, the 
fourth and fifth primaries being the longest. Fal- 

4 Annals of Botany, vol. xxx., No. cxix., p. 383, July, rqi6. 

5 JLe Medecin (Brussels), October 31, 1913, and January 15, 1914. 
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coners greatly prized the goshawk for its prowess in 
flight, and the sparrow-hawk is distinguished by ex¬ 
traordinary agility and quickness in turning when in 
pursuit. Two opposite types of bird may be noted as 
having long tails and superb powers of flight, viz. 
the kite and the nightjar, the latter taking all its prey 
on the wing. 

Lastly, when Prof. Thompson, suggests that the 
outstretched legs of a heron act “ as a very useful 
counterpoise to'the long neck and bill,” he seems to 
have forgotten that this bird does not fly with out¬ 
stretched neck like a swain or a mallard. The heron 
extends its neck in rising from the ground; but so 
soon as it is fairly on the wing it tucks back its 
neck and rests its head between its shoulders, thereby 
reducing to a minimum the lengthened axis which 
Prof. Thompson regards as “contributing very 
materially to the creature’s longitudinal stability.” 

Monreith. Herbert Maxwell. 

I will give in, to Sir Herbert Maxwell so far as to 
say that some of my examples might have been better 
chosen; I will go further and admit that my 
kestrel was clearly not a case in point. On the other 
hand, Sir Herbert throws more responsibility on me 
than I ever undertook, and he sweeps aside all the 
qualifying and questioning words with which I was 
careful to safeguard my letter : not that I wanted to 
hedge or hide behind these, but simply that my object 
was to suggest an inquiry, not to lay down the law. As 
to the mechanical advantages of short tails compared, 
caeteris paribus, with long tails, I made no assertion 
and laid down no proposition; but certain learned 
mathematicians had done so, bringing forward their 
proofs, and the naturalist has no right to dispute such 
abstract and theoretical demonstrations. When Galileo 
showed the mechanical advantages of a hollow pillar 
he adduced the straw and the quill as exemplifications 
of the principle; and the mere fact that so many trees 
and so many feathers are not hollow at all gives the 
naturalist no sufficient right to question it. I directed 
attention to the fact that Prof. Bryan and Dr. Brodet¬ 
sky, after demonstrating a principle, had stopped 
short of inquiring whether it could be illustrated 
by, or recognised in, the case of the living 
flying organism; I considered that there were many 
cases in which it could be so recognised, and 
I am of that opinion still. We must not forget 
that " caeteris paribus ” is am essential condition of our 
comparison, and that this condition we can only seldom 
and approximately fulfil. Moreover, we are dealing 
only with differences of degree, with grades of excel¬ 
lence. No one doubts that the rook flies extremely 
well, dnd for that matter every flying bird is mar¬ 
vellous in our eyes; but for all Sir Herbert may 
say to ft, I don’t believe that a flight of rooks can 
approach a flock of sandpipers, in the particular quali¬ 
ties of grace, dexterity, and precision of movement. 

As to the heron, and its long neck, it would almost 
seem to me as though Sir Herbert had gone out of his 
way for the sake of fault-finding. I never said the 
heron flew with its neck stretched out; I said it flew 
with its legs stretched out. Why, I was brought up in 
my boyhood within a couple of miiles of a herorjry, 
and saw the birds every day of my life! But the heron 
has a long head and a long neck, and they have to be 
carried somehow; and it is somehow by help of the 
long legs that they have to be counterpoised and 
balanced. The. slender bill, narrow body, and long, 
thin legs make up a sort of long, narrow, axial frame¬ 
work associated with the machinery of flight.' I was 
surely entitled to suggest,, or to surmise, that this 
extended axis (a little like a witch’s broomstick) might 
have a notable influence on. the motions of the bird 
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